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(57) ABSTRACT 

Ablast furnace head (11) including a material loading device 
comprising rotary chute (14) driven in rotation about a ?rst, 
vertical axis of rotation (16), and a loading chute (15) at the 
outlet of same, driven in rotation about a second, vertical 
axis of rotation (17) laterally offset relative to the ?rst axis 
of rotation (16). The gears (20, 21) assigned to both of the 
chutes (14, 15) are arranged Within a sealing chamber (22). 
Within this sealing chamber (22), a means (28) is arranged 
for supplying integrated measuring devices (29 or 30), 
lubrication points or similar maintenance recipients, With 
these supply means (28) being drivable by one of the gears 
(20, 21) assigned to the tWo chutes, in particular by the gear 
(20) assigned to the rotary chute (14). 

9 Claims, 2 Drawing Sheets 
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FURNACE HEAD OR FURNACE THROAT 
SEAL 

CROSS REFERENCE TO RELATED 
APPLICATION 

The present application claims priority from German 
Application No. 103 27 931.8 ?led on Jun. 20, 2003 and 
German Application No. 103 34417.9 ?led on Jul. 28, 2003. 

STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH OR DEVELOPMENT 

Not Applicable 

INCORPORATION-BY-REFERENCE OF 
MATERIAL SUBMITTED ON A COMPACT 

DISC 

Not Applicable 

BACKGROUND OF THE INVENTION 

The invention relates to a furnace head or furnace throat 
seal according to the preamble of claim 1 or the preamble of 
claim 2. 

For loading (charging) shaft or blast furnaces With a 
charge, a plurality of various charging devices are knoWn. In 
order to distribute the charge uniformly over the shaft 
cross-section, rotatable furnace throat seals including an 
equally rotatable distributor arranged eccentrically to the 
furnace axis Were, in particular, already proposed decades 
ago. With such a charging device, a high degree of uniform 
loading may take place Without formation of accentuated 
bulk cones, in that the ori?ce of the distributor is guided over 
the shaft cross-section on tWo superimposed circular paths. 
From document EP 00 65 084 B1, a rotary chute is knoWn, 

Which may be pivoted about tWo axes that are orthogonal to 
each other. One of the axes about Which the chute may be 
pivoted, is the chute’s suspension axis; the second axis is the 
chute’s longitudinal axis. This device is intended to enable 
a furnace to be uniformly loaded, there being no possibility 
in such a rotary chute to control the uniformity of the 
loading. 
AsomeWhat different arrangement from that knoWn from 

document DE 295 15 419 U1 comprises a rotary chute 
having a rotatingly drivable cylindrical housing, several 
loading chutes Which have different radial extensions and 
are connected to the outlet of the housing, and a distributing 
chute arranged inside the housing, the end of Which chute 
opens into a loading chute and being rotatable With the 
housing, With the distributing chute inside of the housing 
being adjustable, and the assignment to the loading chutes 
being selectable. With this arrangement, the charging pro?le 
may be purposely adjusted; hoWever, it is relatively expen 
sive as far as construction and cost of materials are con 
cerned. 
From document DE-PS 868 913, differently con?gured 

charging devices for blast furnaces are knoWn, the core part 
of Which are a ?rst hopper having a trunk-shaped outlet 
guiding the material to be brought to the edge of the furnace, 
and a second hopper having a perpendicular outlet, Which 
feeds the charging material toWards the center of the fur 
nace. Also this arrangement is characteriZed by a high 
material expenditure; and, in addition, enables a desired 
adjustment of the charging pro?le from various charging 
materials in only a very restricted manner. 

Afurther rotatable charging device knoWn from document 
DE-AS 1 169 474 comprises a plurality of distributing 
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2 
chutes spread over the periphery of a circle, and, in addition, 
a distributing chute close to the center and an outer distrib 
uting chute, Which are all ?lled by an appropriately guided 
hopper chute. In this arrangement, a freely selectable adjust 
ment of the ori?ce toWards a desired point of the shaft 
cross-section is not possible; and this device is also expen 
sive as far as construction and materials are concerned. 

Finally, reference is made to the charging device accord 
ing to the document DE 199 29 180 C2 originating from the 
Applicant. This charging device is space-saving and 
material-saving. It enables an extremely uniform distribu 
tion of the material in the furnace throat or the furnace shell 
of the blast furnace. 

BRIEF SUMMARY OF THE INVENTION 

Starting from this state of the art, the present invention is 
based on the object of creating a furnace head With a 
functionally safe material charging device, Whose function 
ing may also be checked, if required. 

This object is achieved by the characteriZing features of 
claim 1 or claim 2. 

One solution for the object results from the fact that, if 
only one rotary chute is present, a device is provided Which 
supplies measuring devices, lubrication points or similar 
maintenance recipients arranged in the active area of the 
rotary chute, this supply device being drivable by a gear 
assigned to the rotary chute, said gear thus having a multiple 
function. To be more precise, it serves in addition for 
channelling off energy for measuring devices, lubricant 
pumps or similar. The channelling off of energy preferably 
takes place inside of an enclosed housing Which may be 
acted upon by ?ushing gas, if required. 
As an alternative, in an arrangement of a rotary and 

distributor chute or loading chute, the supply means may be 
driven by one of the gears assigned to the tWo chutes, in 
particular by the upper gear assigned to the rotary chute. The 
tWo gears assigned to the chutes, as Well as the supply means 
are preferably situated inside of a dustproof and heatproof 
sealing chamber, thus ensuring an extremely compact and 
also functionally safe supply to measuring devices, lubrica 
tion points or similar over a long period. The supply means 
are either a dynamo supplying a measuring device With 
current and/or a lubricant pump supplying the tWo gears 
With lubricant, in particular the loWer one assigned to the 
loading chute from the upper gear assigned to the rotary 
chute. Above all, the lubricant supply to the gear situated 
closer to the loading material or the loWer gear is extremely 
critical due to the high temperatures prevailing there. With 
out an active lubricant supply, there Would be a risk of the 
gear, as a rule a toothed gear, running dry and being 
subjected to increased Wear and tear. Thanks to the lubricant 
supply of the invention, as Well as the arrangement of the 
gear inside of a sealing chamber Which ensures dust 
protection, the Wear and tear of the gear may be considerably 
reduced resulting in a correspondingly longer lifetime. Here 
it has to be added that the sealing chamber is preferably 
acted upon by a ?ushing gas so as to ensure a dust-free Zone 
Within the chamber. 

The measuring device advantageously is disposed at the 
loWer side of the sealing chamber facing the furnace throat 
of the blast furnace, in particular on an arm or a disk 
rotatably mounted there. A particularly elegant, since con 
structionally simple, solution consists in arranging the mea 
suring device on an arm connected to the rotatingly driven 
loading chute. Because of this, a separate rotary drive for the 
measuring device is no longer necessary, insofar as such a 
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rotary drive is considered as being necessary for “sweeping” 
or detecting the entire cross-section of the shaft furnace by 
means of the measuring device in the desired manner. 

The measuring device may have IR (infrared) sensors, 
temperature sensors and/or radar probes. These serve for 
measuring the surface pro?le of the material ?lled in (pro?le 
meter) and/or for measuring the temperature, pressure, gas 
composition or similar Within the material loading chamber 
or in the furnace throat. 

In order to ensure the poWer supply of the measuring 
device even during a standstill of the rotary chute, the poWer 
supply preferably takes place via a buffer battery that is 
charged by the above-mentioned dynamo if required. 
Due to the extremely hot, aggressive and dusty environ 

ment of the measuring device, it may be advisable to carry 
out the transmission of the measuring signals generated by 
the measuring device in a Wireless manner to an evaluation 
and display means, in particular a monitor, arranged outside 
the furnace head. 

Aparticularly failsafe and Wear-free energy supply of the 
measuring device, as Well as a reliable data transfer is 
facilitated by a construction Which transmits the required 
energy as Well as the data by Way of induction. Due to the 
fact that the transmission takes place contactless, a high 
resistance to interference may be achieved. With this 
construction, one can dispense With batteries and/or a gen 
erator or dynamo. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWING(S) 

An embodiment of a furnace head con?gured according to 
the invention Will be described in more detail beloW by 
means of the accompanying draWings, Which shoW in 

FIG. 1 in a schematic longitudinal section, a furnace head 
With a material bunker arranged above it; and 

FIG. 2 a preferred means for an energy and/or data 
transfer betWeen an energy/data source and a measuring 
device (sensors) Within a construction according to FIG. 1 in 
a schematic cross-section and enlarged scale. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The furnace head is designated in the attached draWing by 
reference numeral 10. This furnace head is located above the 
furnace shell 11 or furnace throat of a blast furnace not 
shoWn in more detail. Above the furnace head, a so-called 
material bunker 12 is placed, into Which a bulk material is 
?lled via a conveying arrangement 13. From the material 
bunker 12 the loading of the furnace throat 11 via a rotary 
chute 14 and distributor or loading chute 15 then takes place. 
The rotary chute 14 is rotatingly driven about a ?rst aXis of 
rotation 16. At the outlet, ie at the loWer end of the rotary 
chute 14, the distributor or loading chute is mounted driven 
in rotation about a second, vertical aXis of rotation 17 
laterally offset relative to the ?rst aXis of rotation 16. The 
respective rotary movements of the aforementioned chutes 
are indicated by the arroWs 18, 19. 

The rotary drive of both of the chutes 14, 15 is effectuated 
by assigned gears 20, 21 arranged Within a cup-like sealing 
chamber 22 for reasons of temperature and dust protection. 
The upper gear 20 assigned to the rotary chute 14, is in 
addition coupled to an electromotive drive, not shoWn in 
more detail here. Furthermore, the transmission of the rotary 
movement to the loWer distributor and loading chute 15 
takes place relative to the obliquely directed rotary chute 14 
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4 
via a gear connection, also not shoWn in more detail here, 
betWeen the gear 20 assigned to the rotary chute 14 and the 
gear 21 assigned to the loading chute 15. Reference is made 
in this respect to the construction described in DE 199 29 
180 C2. 
The loWer side of the sealing chamber 22 is closed by a 

particularly heat-resistant plate 23. This plate represents a 
kind of heat shield. It also surrounds the housing of the gear 
21 assigned to the loading chute 15. 

Here, it should also be noted that conventionally, the 
measurement of the surface pro?le 24 of the material 25 
?lled into the furnace throat 11 is carried out by means of a 
sublance Which may be introduced laterally at the upper side 
of the furnace throat. Accordingly, passage openings are 
required at the upper end of the furnace throat for introduc 
ing the sublance in the direction of the arroW 26. The 
sublance 27 is indicated by reference numeral 27 in the 
attached draWing. It is apparent that this kind of measure 
ment is laborious. In particular, it is also unpleasant for the 
service personnel due to the fact that the sublance must be 
manually introduced at the upper end of the furnace throat 
of a blast furnace. During the introduction or WithdraWal of 
the sublance, material Will ?oW over the lance, Which leads 
to Wear and tear. Also, leakages are unavoidable, Which are 
unpleasant for the service personnel and may in extreme 
cases even lead to injuries. Moreover, conventional sub 
lances do not alloW a precise detection of the edge areas of 
the furnace throat. These are often in the shadoW of material 
heaps. Accordingly, there is a strong need for placing 
measuring devices in the furnace head. Furthermore, such 
measuring devices of course need to be supplied With 
current. 

Also the lubricant supply of the gears assigned to the 
chutes 14, 15, in particular of the loWer gear assigned to the 
chute 15, is a practical concern in order to ensure perma 
nently secure operation. In the illustrated embodiment, a 
means 28 is arranged inside of the sealing chamber 22 for 
supplying an integrated measuring device 29 or 30, lubri 
cation points, eg the loWer gear 21, or similar maintenance 
recipients, With this supply means 28 being driven by the 
upper gear 20 assigned to the rotary chute 14. In the present 
case, the supply means 28 comprises a dynamo 31, as Well 
as a lubricant pump 32. The dynamo, as Well as the lubricant 
pump are connected to the gear 20 assigned to the rotary 
chute 14 via suitable gears. This gear connection is outlined 
in the attached draWing by the toothed Wheel or pinion 33. 
The lubricant supply of the loWer gear 21 assigned to the 

loading chute 15 from the gearbox of the upper gear 20 via 
the supply line 34 is also outlined. This supply line is fed via 
the lubricant pump 32 from the housing 35 of the gear 20 
assigned to the rotary chute 14. 
The measuring device 29 or 30 is disposed at the loWer 

side of the sealing chamber 22 facing the furnace throat 11 
of the blast furnace, and, i.e., either on a disk 36 mounted 
there in a rotatable manner, or, preferably, on an arm 37 
connected to the rotatably driven loading chute. 
The poWer supply betWeen the dynamo 31 and the mea 

suring device 29 or 30 is outlined by respective poWer lines 
38 or 39. 

The disk 36 rotatably mounted at the loWer side of the 
heat shield 23 is rotatably mounted about a vertical aXis 40 
(arroW 41). The rotary drive either takes place via an electric 
motor arranged at the inner side of the heat shield 23, and 
also fed by the dynamo 31, or by an additional gear 
connection With the gear 20 assigned to the rotary chute 14. 
Also, a gear connection betWeen the gear 21 assigned to the 
loading chute 15, and the rotary disk 36 is conceivable. 
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In order to avoid these gear connections, it is, of course, 
particularly advantageous to connect the measuring device 
29 to the loading chute 15, Which is in any case driven in 
rotation about the vertical axis 17. Similarly, the measuring 
device 29 Would then rotate about the axis 17, With this 
rotary movement being superimposed by the rotary move 
ment of the rotary chute 14 about the center axis 16, so that 
a complete scanning of the cross-section of the furnace 
throat 11 by the measuring device 29 is achieved. The case 
is similar With the measuring device 30, since the disk 36 
rotates about the axis 40, as Well as about the axis 16 
together With the heat shield 23. Hence, the measuring 
device 30, too, makes tWo superimposed rotary movements. 
It should be noted here that the heat shield 23 is rotatably 
mounted about the vertical axis 16 With the rotary chute 14. 
As already mentioned at the beginning, the measuring 

device 29 or 30 comprises IR sensors, temperature sensors, 
pressure sensors and/or radar probes. By means of these 
sensors or probes, the surface pro?le 24 of the ?lling 
material 25 ?lled may be completely sampled. In addition or 
as an alternative, it is also possible to determine the 
temperature, pressure, gas composition, etc. in the material 
loading chamber or the furnace throat 11. For the reasons 
mentioned at the beginning, the poWer supply of the mea 
suring device 29 or 30 preferably takes place via a buffer 
battery. 

The transmission of the measuring signals generated by 
the measuring device 29 or 30 to an evaluation and display 
means arranged externally of the furnace head, may take 
place in a Wireless manner. Likewise, of course, a conven 
tional transmission of the measuring signals is possible, 
particularly since it is anyWay necessary to ensure the poWer 
supply of the measuring device from the dynamo 31 (poWer 
lines 38 or 39) via cables. 

It may be seen that the supply means 31, 32, as Well as the 
supply lines 34, 38, 39 are arranged in a temperature-proof 
and dust-proof manner. Accordingly, the described construc 
tion is distinguished by a high degree of operational reli 
ability over a long lifetime. Access to the furnace throat 
beloW the so-called platform 42 on the level of the upper 
side of the furnace head 10 is not required. All of the 
inspections, replacement Works and repairs may be carried 
out from the above-mentioned platform 42, and, to be more 
precise, from the upper side of the sealing chamber 22. For 
this purpose, a so-called manhole is provided in the upper 
cover of the furnace head 10, or in the sealing chamber 22 
inserted into the furnace head, through Which manhole the 
sealing chamber 22 is accessible. As already mentioned, the 
sealing chamber is protected from dust and overly high 
temperatures from the furnace throat 11. 

At this point it should be noted that, in the present case, 
the con?guration of the sealing chamber 22 is also claimed 
as an invention, and, to be more precise, independently from 
as Well as dependent on the supply means 28. Reference has 
already been made at the beginning to the advantageous 
effect of the sealing chamber as a dust and temperature 
protection. Furthermore, it has been pointed out above that 
the heat shield 23 together With the rotary chute 14 rotates 
about the vertical axis 16. For this purpose, linking rods 43 
are provided betWeen the heat shield 23 and a ring disk 44 
also co-rotating With the rotary chute 14 about the axis 16. 
The ring disk 44 extends around the rotary chute 14 in the 
area of the gear 20 assigned to the rotary chute 14. The heat 
shield 23 also surrounds the gear 21 assigned to the loading 
chute 15. Accordingly, the loading chute 15 rotates together 
With the heat shield 23 about the ?rst, vertical axis 16, on the 
one hand, and also in addition about the second, vertical axis 
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6 
17, on the other hand. The heat shield 23 is mounted on the 
edge side at the loWer opening edge of the preferably 
cylindrical sealing chamber 22 in a ?uid-tight manner. The 
corresponding rotary plain bearing is outlined in the attached 
draWing by reference numeral 45. 

According to a preferred embodiment, the energy supply 
of the measuring device and the data transfer from and to it 
takes place by induction. The appertaining structure is 
shoWn in FIG. 2. At an upper, stationary ?ange plate 46, eg 
the upper cover of the furnace head or the so-called furnace 
throat, an upper coil 47 is arranged, Which is supplied With 
energy and/or data by corresponding electric and/or elec 
tronic components 48 (hereinafter called electronics 48 for 
short). At a rotating part (illustrated by the arroW 49) of the 
furnace head, a loWer coil 50 is arranged separated from the 
upper coil 47 by an air gap. The upper coil 47 that is fed, as 
already mentioned, With energy and data by the electronics 
48, transmits the energy/data inductively to the loWer coil 
50. The thus transmitted energy/data are used as voltage 
supply or energy supply for electric or electronic compo 
nents 51 (hereinafter called electronics 51 for short) and 
sensors 53, Which are arranged at the rotating part of the 
furnace head. Because of this, batteries and/or generators 
become super?uous, a fact that reduces maintenance Work 
on the furnace head. 

The measurement data of the sensors 52, 53 are prepared 
in the electronics 51 and inductively transmitted via the 
loWer coil 50 to the upper coil 47. For further processing, 
they are subsequently forWarded to the electronics 48, Which 
evaluates the data and makes it available to evaluation 
means arranged doWnstream as a standard signal for further 
processing. In the same Way, data is transmitted from the 
electronics 48 to the electronics 51, Which may, for example, 
include instructions and softWare or softWare updates for the 
sensors 52, 53 or the electronics 51. This bidirectional data 
How ensures a high ?exibility of the arrangement. 
The upper and the loWer coils 47, 50 are arranged Within 

a housing 54 protecting the coils from the aggressive atmo 
sphere Within the furnace throat. At this point, it should be 
noted that the housing 54 also encloses the rotary drive 
and/or the gear connection betWeen the rotary drive and the 
loWer coil 50 (only shoWn in part in FIG. 2). Thus, the 
aforementioned components are protected by a housing. 
This housing, too, may be acted upon With ?ushing gas in 
order to keep the interior dust-free. 
As an alternative, it is also conceivable that the individual 

components, i.e. the coils, the rotary drive and/or the gear 
connection betWeen the rotary drive and the loWer coil 50 
are each protected by separate housings, if this may be more 
easily realiZed in the respective construction of the furnace 
head. 

All of the features disclosed in the application documents 
are claimed as being invention-relevant, individually or in 
combination, to the extent that they are novel With respect to 
the prior art. 

LIST OF REFERENCE NUMERALS 

10 furnace head 
11 furnace shell (furnace throat) 
12 material bunker 
13 conveying arrangement 
14 rotary chute 
15 loading chute 
16 axis of rotation 
17 axis of rotation 
18 arroW 
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19 arrow 

20 gear 
21 gear 
22 sealing chamber 
23 plate or heat shield 
24 surface pro?le 
25 material 
26 arroW 

27 sublance 
28 supply means 
29 measuring device 
30 measuring device 
31 dynamo 
32 lubricant pump 
33 pinion 
34 lubricant supply line 
35 housing 
36 disk 
37 arm 

38 poWer line 
39 poWer line 
40 ads 
41 arroW 

42 platform 
43 linking rods 
44 ring disk 
45 rotary plain bearing 
46 ?ange plate 
47 upper coil 
48 electric and electronic components 
49 arroW 

50 loWer coil 
51 electric and electronic components 
52 sensor 

53 sensor 

54 housing 
What is claimed is: 
1. Afurnace head (11) including a material loading device 

comprising a rotary chute (14) driven in rotation about a 
?rst, vertical aXis of rotation (16), and a distributor or 
loading chute (15) driven in rotation about a second, vertical 
aXis of rotation (17) laterally offset relative to the ?rst aXis 
of rotation (16), characteriZed in that a means (28) is 
provided for supplying measuring devices (29 or 30), lubri 
cation points or similar maintenance recipients arranged in 
the active area of the rotary and/or distributor chute, With 
said supply means (28) being drivable by one of the gears 
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(20, 21) assigned to the tWo chutes, in particular by the gear 
(20) assigned to the rotary chute (14). 

2. The furnace head according to claim 1, characteriZed in 
that the supply means (28) is a dynamo (31) supplying a 
measuring device (29 or 30) With current, and/or a lubricant 
pump (32) supplying both of the gears (20, 21) With 
lubricant, in particular the loWer gear (21) assigned to the 
loading chute (15) from the housing (35) of the upper gear 
(20) assigned to the rotary chute (14). 

3. The furnace head to claim 1 characteriZed in that the 
measuring device (29 or 30) is arranged at the loWer side of 
the sealing chamber (22) facing the furnace throat (11) of the 
blast furnace, in particular on a rotatably mounted arm or 
disk (36), preferably on a cantilever or arm (37) connected 
to the rotatably driven loading chute (15). 

4. The furnace head according to claim 1, characteriZed in 
that the measuring device (29 or 30) comprises IR sensors, 
temperature sensors, pressure sensors and/or radar probes 
serving measurement of the surface pro?le (24) of the ?lling 
material (25) and/or measurement the temperature, pressure, 
gas composition or similar in the material loading chamber 
or in the furnace throat. 

5. The furnace head according to claim 4, characteriZed in 
that the poWer supply of the measuring device (29 or 30) 
takes place via a buffer battery. 

6. The furnace head according to claim 5, characteriZed in 
that the transmission of the measurement signals generated 
by the measuring device (29 or 30) to an evaluation and 
display means (monitor) arranged outside the furnace head 
(11) takes place in a Wireless manner. 

7. The furnace head according to claim 6, characteriZed in 
that the energy supply of the measuring device and/or the 
data transfer to and from the measuring device takes place 
by induction. 

8. The furnace head according to claim 7, characteriZed in 
that on a stationary ?ange plate, on the one hand, and a 
rotating part of the furnace head, on the other hand, in each 
case coils (47, 50) are arranged separated from each other by 
an air gap and each being connected to electric and/or 
electronic components (48, 51). 

9. The furnace head according to claim 8, characteriZed in 
that the coils (47, 50) are arranged Within a housing (54) 
protecting the coils, as Well as, if existing, the rotary drive 
and/or the gear connections betWeen the rotary drive and the 
coil (50) from the aggressive atmosphere Within the furnace 
throat. 


